Objective. To compare patient profiles and health care use for physician-referred and self-referred episodes of outpatient physical therapy (PT). Data Source. Five years (2003Five years ( -2007 of private health insurance claims data, from a Midwest insurer, on beneficiaries aged 18-64. Study Design. Retrospective analyses of health care use of physician-referred (N = 45,210) and self-referred (N = 17,497) ambulatory PT episodes of care was conducted, adjusting for age, gender, diagnosis, case mix, and year. Data Collection/Extraction. Physical therapy episodes began with the physical therapist initial evaluation and ended on the last date of service before 60 days of no further visits. Episodes were classified as physician-referred if the patient had a physician claim from a reasonable referral source in the 30 days before the start of PT. Principal Findings. The self-referred group was slightly younger, but the two groups were very similar in regard to diagnosis and case mix. Self-referred episodes had fewer PT visits (86 percent of physician-referred) and lower allowable amounts ($0.87 for every $1.00), after covariate adjustment, but did not differ in related health care utilization after PT. Conclusions. Health care use during PT episodes was lower for those who selfreferred, after adjusting for key variables, but did not differ after the PT episode.
initiation of PT, particularly for Medicare beneficiaries or others with comorbidities (Medicare Payment Advisory Commission 2004) .
Proponents of direct access assert that physical therapists are appropriately educated to diagnose and treat conditions within the scope of PT practice and to screen for other medical conditions requiring a physician's assessment. They contend that direct access can improve the quality of care and clinical outcomes by decreasing patient wait times and health care costs (e.g., by eliminating unnecessary physician visits/tests, initiating treatment early before complications and chronicity begin), as well as ease the workload of overburdened primary care providers, thereby addressing the anticipated physician workforce shortage (APTA 2004) . They also argue that the direct access model of care delivery has been successful in the military, where most individuals self-refer to PT for the evaluation and treatment of musculoskeletal conditions (Moore et al. 2005b) .
While several research studies have explored the issue of direct access by examining the diagnostic skills of therapists relative to physicians (Overman et al. 1988; Springer et al. 2000; Childs et al. 2005; Moore et al. 2005a, b) , few have examined issues related to health care use. Mitchell and de Lissovoy (1997) analyzed 4 years of Blue Cross-Blue Shield of Maryland health insurance claims data and found self-referred PT episodes of care were shorter, had fewer services, and were less costly than physician-referred episodes. As they did not control for illness severity, comorbidities, and other causes of persistent health care use, their findings may have been impacted by selection bias (e.g., patients with less severe problems and/or fewer interactions with the health care system may self-refer). Leemrijse, Swinkels, and Veenhof (2008) analyzed electronic health record data and reported fewer treatment sessions for self-referred versus physician-referred episodes of PT, though they also did not control for illness severity.
The primary objectives of our study were to compare patient profiles and health care use for physician-referred and self-referred episodes of PTon a large, non-Medicare, population with a common private health care insurance. We extend previous research by using methods to control for comorbidities/persistence of health care use during the previous year, and by examining PT use during the PTepisode of care and all related health care use (i.e., related to problem for which PT was received) in three separate time frames: 30 days prior to, during, and 60 days following the PT episode. We examined related health care use to determine whether overall related health care use differs for self-referred versus physician-referred PTepisodes.
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METHODS

Study Design and Data Source
Cross-sectional analyses were conducted with 5 years (2003) (2004) (2005) (2006) (2007) of de-identified, private, employer-based, health insurance claims data on approximately 1.3 million non-Medicare members in two states (approximately 91.2 million health and prescription claims). These two states were well suited for this study because both have allowed physical therapists to evaluate and treat without a physician referral for over 20 years (Iowa Code 2010; South Dakota Codified Laws 2010) . Additionally, the payer does not require a physician referral for reimbursement of PTservices.
1
Subjects and Database Construction
The analyses were limited to members aged 18-64 years at the start of their PT evaluation who were continuously enrolled for at least 6 months before until 2 months after treatment. Physical therapist 2 services were identified using both Current Procedural Terminology (CPT) codes (97001-97999) and provider specialty type. The PT claims for each member were aggregated to episodes of care by defining the start of the episode as the date of the PT initial evaluation (CPT = 97001) preceded by 30 days with no PT claims. The ending date was that of the last PT claim before a 60-day window with no further PT claims. A second initial evaluation within the episode was considered a reevaluation, rather than the start of a new episode. All PT visits must have occurred in a physical therapist's office or in a hospital-based outpatient facility setting. If an individual had multiple PT episodes in this time frame, one was randomly selected for inclusion in the study. The diagnosis associated with each PT episode was defined via the primary International Classification of Disease, 9th Revision, Clinical Modification (ICD-9-CM) diagnostic code recorded on the initial PT evaluation. The ICD-9-CM codes were categorized using the Agency for Healthcare Research and Quality's (AHRQ) Clinical Classification Software (CCS) (AHRQ 2009a) . The CCS collapses ICD-9-CM codes into 285 clinically meaningful categories. As many of the CCS categories had very few responses, we further collapsed the categories into six broader diagnostic groups: arthritis and joint problems; neurological diagnoses; problems of the spine; sprains and strains; fractures and other traumatic joint disorders; and a V-code/miscellaneous group (Table A1) . Doing this increased power when examining interactions 4 HSR: Health Services Research by diagnosis, avoided problems associated with overfitting the data, and simplified data interpretation. PT episodes for fractures and traumatic joint disorders were excluded because individuals with such injuries typically see a physician and do not self-refer. Our final sample consisted of 62,707 PT episodes.
To classify PT episodes as physician-referred or self-referred, we generated a list of physician (MD or DO) specialty types that might reasonably refer patients to PT (Table A2) . If there was any doubt, specialties were included so that physician referrals would not be misclassified as self-referrals. The episode was classified as physician-referred if one or more claims from any provider on the list occurred within 30 days prior to the initial PT evaluation (Mitchell and de Lissovoy 1997) . Otherwise, the episode was classified as self-referred. Diagnoses reported on the physician claims were not considered because a patient might reasonably see a physician for one problem and request a PT referral at that time for an unrelated medical issue.
Outcome Variables
Health care use was measured by the number of PT visits and the total allowable amounts extracted from the claims data. The allowable amount, also known as the allowable fee, the maximum allowable fee, or the usual, customary, and reasonable fee (BlueCross BlueShield 2011) is the contractually agreed upon rate of reimbursement by the payer for services/ procedures delivered by the health care provider. Reimbursement for services at the allowable amount consequently becomes the de facto value of the services.
For office-based professional claims and non-date-spanned facility claims, a PT visit was determined by a unique service date on the claim. Therefore, there was only one visit per day. Less than 1 percent of outpatient facility claims were date-spanned (e.g., units of service across 30 days), and for these, a visit was defined as three units of service, representing approximately 45 minutes of PT time.
Total allowable amounts included amounts for provider visits (PT and non-PT), procedures, medical equipment, and prescription drugs with a supporting diagnosis code matching the CCS diagnostic category of the episode. This criterion eliminated claims that occurred in the window of care but were unrelated to the PT diagnosis. Total allowable amounts for services were assessed in four ways: (1) PT claims only during the PT episode; (2) all Physician-Referred and Self-Referred Episodes of Outpatient Physical Therapyrelated non-PT claims in the PT episode; (3) all related claims in the 30 days prior to PT (excluding the referral visit); and (4) all related claims in the 60 days after PT. The first assessment examined only PT claims, while the latter three examined non-PT-related claims for the same underlying problem.
Explanatory Variables
The primary study variable of interest was referral status (physician or selfreferred) of the PT episode. The Adjusted Clinical Groups (ACG © ) software (The Johns Hopkins Bloomberg School of Public Health 2008) was used to adjust for potential differences in ambulatory case mix/morbidity burden in the two referral groups. The system uses the individual's age, gender, and medical claims history of the previous year to classify the individual into a single health status category reflecting persistence and severity of health care needs and use. Our study subjects were classified into 67 ACG categories (described in Table A3 ). A minimum of 6 months of data were used to classify an individual into an ACG category, but most had 12 months. Other explanatory variables were age, gender, CCS diagnostic group, and calendar year of initial PT visit.
Statistical Analysis
The unadjusted differences between the two referral groups on all variables were assessed using chi-square tests. Generalized linear models were used to compare health care use between the self-referred and physician-referred groups, after adjusting for explanatory variables. A negative binomial model was used to model the number of PT visits and linear regression was used to model the natural logarithms of the allowable amounts. The highest 1 percent of visits (more than 34 visits in an episode) and highest 1 percent of allowable amounts (e.g., more than $3,248 for PT claims) were removed to eliminate the influence of uncharacteristically high values. All two-way interactions between referral group, treatment year, diagnosis group, gender, and age were considered candidate predictors in the models. To describe "average" allowable amounts in the log-normal regression models (e.g., men versus women or self-versus physician-referral groups), the least square means in the log scale were exponentiated to return to the original U.S. dollar scale (geometric mean).
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Propensity score analyses were conducted to adjust for differences between patients in the two referral groups. The propensity scores were created using age, gender, group, year, ACG category, and place of service (facility or practitioner's office). Individuals in each group were matched on these scores using both a 1:1 and a 1:2 (self-referred: physician-referred) algorithm. In the 1:1 matching, 99.8 percent of self-referred individuals were matched to a physician-referred individual (97.8 percent to at least two decimal places). In the 1:2 matching, 85.3 percent of the self-referred individuals were matched (84.2 percent to two or more decimal places). Results were very similar to those using the generalized linear models described above and are not presented. There was no appreciable difference when observations were weighted or not weighted by observed time (between 6 and 12 months) used to classify patients into ACG categories. The weighted analysis is presented.
Finally, we explored different time windows for determining selfreferred PT episodes (i.e., 30, 45, and 60 days without a physician claim). Differences in individual referral group designations were minimal for the three time lengths. Therefore, 30 days prior to the initial PT visit was chosen as the time window, which is consistent with previous research (Mitchell and de Lissovoy 1997) .
RESULTS
Comparison of Referral Groups
Of the 62,707 PT episodes, 17,497 (28 percent) were classified as self-referred and 45,210 (72 percent) as physician-referred. Fifty-three percent of episodes occurred in an office and 47 percent in an outpatient facility. Summary statistics and univariate comparisons of key predictors between the self-referred and physician-referred groups are presented in Table 1 . Due to the large sample size, some differences between the two groups are statistically significant (p < .05) but are relatively small from a clinical perspective.
On average, the self-referred group was younger than the physicianreferred group (43.5 and 45.9 years, respectively). This difference was primarily driven by a larger proportion of individuals 55-64 years of age in the physician group and larger proportion of individuals 18-24 years of age in the self-referred group (Table 1) . Overall, females accounted for a larger proportion of PT episodes of care (59 percent versus 41 percent), but the Physician-Referred and Self-Referred Episodes of Outpatient Physical Therapygender mix in the two referral groups was similar. Musculoskeletal conditions (arthritis, spine, sprain/strain) accounted for approximately 90 percent of PT episodes in both groups. The proportion of spine and sprain/strain PT episodes in the self-referred group was slightly higher, while that for arthritis was slightly lower. The distributions of patients classified into the 67 ACG categories were very similar between the two groups ( Figure A1 ; Table A4 ). The largest difference was for the category 4010 (6-9 other Aggregated Diagnostic Group [ADG] 3 combinations, age 35+, 0-1 major ADGs). Thirteen percent of the self-referred group was classified in this category compared to 17 percent of the physician-referred group. The next largest difference (two percentage points) was for the category 0400 (Acute Major), and all other categories differed by less than two percentage points. The number of PT episodes increased across years for both referral groups, reflecting both an overall increase in use of PT services and an increasing number of insured members over time. The low percentage of 
Unadjusted Relationship between Referral Group and Health Care Use
Unadjusted health care use was greater for the physician-referred group than the self-referred group before and during the PT episode, but not in the 60 days afterward (Table 2 ). On average, the physician-referred PT episodes had one more PT visit than self-referred episodes (7.0 versus 5.9). Of those classified as physician-referred, 43.0 percent had at least one related claim before PT started (excluding the referral visit), compared with 20.2 percent in the self-referral group. During the PT episode, 56.3 percent of the physicianreferred and 40.5 percent of the self-referred had at least one related claim in addition to those for PT. In the 60 days afterward, the proportion of subjects with additional related claims drops to 25.1 percent in the physician-referred group and returns to pre-PT levels (19.4 percent) in the self-referred group. Due to the highly skewed nature of the data, both allowable amounts (U.S.$) and log e allowable amounts are presented. During the PT episode, PT claims had an average allowable amount of $420 for the physician-referred group compared to $347 for the self-referred group (Table 2) . Among those who had related (non-PT) claims during the PTepisode, the average allowable amounts in the two referral groups differed by $21.89 ($126.47 physician-versus $104.58 self-referred) (p < .001). Of those who had at least one related claim in the 30 days before PT, the average allowable amount for the physician-referred group was $15.98 higher than for the self-referred group (p < .001). In the 60 days after the PT episode, there was no statistical difference in allowable amounts between the two referral groups.
Covariate-Adjusted Relationship between Referral Group and Health Care Use
The adjusted rate of PT visits per PT episode of care for self-referred patients was significantly lower than for physician-referred patients (Table 3 ). The magnitude of the difference depended on the gender, diagnostic group, and calendar year. Overall, those who self-referred had 86 percent as many visits per episode as those who were physician-referred.
Although the adjusted rate ratio of number of PT visits (self-versus physician-referred) was modified by other patient characteristics, it consistently ranged from 0.80 to 0.90 (Table 3 ). The rate ratio was lower for males (0.85) than females (0.88) indicating less of a difference between referral groups for .245
Notes. The highest 1% of visits and highest 1% of allowable amounts were excluded as outliers. PT, physical therapy. Physician-Referred and Self-Referred Episodes of Outpatient Physical Therapy [F] in self-referred) and ranged from 4.71 (spine) to 5.93 (sprain/strain), after controlling for other predictors. As would be expected, older individuals had more PT visits (4.5 percent more for each 10 year increase in age). There was also an increase in the average number of visits for both referral groups over time, with a slightly larger (0.5 visits) increase in the physician-referred group (Tables A5 and A6 ).
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In the 30 days prior to PT, and excluding the referral visit, the only referral group difference seen in health care use (log allowable amount) was its interaction with gender (Tables 4, A7 and A8). The estimated adjusted average allowable amount of self-referrals was $161.42 for males and $140.29 for females, compared to $205.20 (males) and $158.14 (females) in the physicianreferred group.
During the PT episode, the results for adjusted allowable amount of PT claims was consistent with that for number of PT visits (Tables 3, A9 and A10) and is not described further.
The adjusted relative rate of related, non-PT claims during the PT episode showed a stronger difference between the two-referral groups, with $0.64 spent on average in the self-referred group for every $1.00 spent in the physician-referred group (Tables 3, A11 and A12). The gender by referral group interaction was still significant, but less so (p = .049). On average, the adjusted difference between males and females was trivial in the self-referred group ($172.78 females; $173.76 males), but more substantial in the physicianreferred ($242.86 females; $267.44 males). If the PT claims are included in the total, the situation reverses, with a smaller difference in the physician-referred group ($12.75 versus $25.70) , reflecting greater use of PT services by women. Related, non-PT claims also differed between referral groups across diagnosis, with rate ratios ranging from 0.39 (neurological; averages of $236. There were no significant differences found between referral groups in the 60 days after the PTepisode, after adjusting for other covariates (Tables 4,  A13 and A14). 
DISCUSSION
Using a claims-based approach and controlling for general comorbidities and previous health care use, we found that self-referred episodes of outpatient PT had fewer visits than physician-referred episodes. We also found that total allowable amounts for PT claims and related non-PT claims during the PTepisode were lower for self-referred versus physician-referred episodes of care. The pattern of less utilization during the PT episode in the self-referred group was maintained across gender, age, and diagnostic group, although there was some variation in the magnitude of the difference across these subgroups. One consistent finding was that rate ratios (self-referred/physicianreferred) for males were significantly less than those for females, regardless of whether the allowable amount was higher for men (e.g., related non-PT claims) or lower (PT claims). For men, the difference in health care use between self-referred and physician-referred episodes was always stronger than the difference for females. The reasons for this finding are unclear, but they may be related to the manner in which males interact/communicate with physical therapists and physicians.
Our findings regarding visits are consistent with others who have compared health care use among self-referred and physician-referred PT episodes Notes. The log(allowable amount) using multiple linear regression with referral type, gender, age, diagnostic category, ACG group, year of treatment, and two-way interactions among all predictors, with the exception of interactions with ACG group. The highest 1% were eliminated as outliers. Marginal adjusted rate ratios are constructed using least square means from the fitted model. Comparisons of self-referred to physician-referred are broken down by a second factor to interpret a significant interaction between referral group and that factor. Age comparisons show the relative increases in visits/allowable amounts for those 1, 5, and 10 years older. ACG, Adjusted Clinical Group; PT, physical therapy. After adjusting for other factors, we found self-referred episodes to have 86.2 percent as many visits as physician-referred. One explanation for the higher percentage in our study is that we controlled for case mix. Some PTepisodes had only one PT visit-21 percent of the self-referred and 16 percent of the physician-referred episodes. Of those episodes with two or more visits, the median length of the episode was 22 days (IQR 32 days) for self-referrals compared to 24 days (IQR 40) for physician referrals, which is consistent with the single visit difference in overall mean visits for the two groups.
The self-referred and physician-referred groups were quite similar on demographic and clinical characteristics, although the self-referred group was younger. Given that older individuals are more likely to have more comorbidities and, therefore, more physician visits in general, this is not surprising. While there were some differences in both PT use and non-PT claims (during the PT episode only) in the groups by diagnostic category, these were small. The proportion of individuals with spine conditions and sprain/strains who self-referred was slightly higher than the proportion who saw a physician, and the proportion of individuals with arthritis who self-referred was slightly lower. From a clinical perspective, these findings make sense as individuals with spine problems often deal with recurrence/flare-ups and sprains/strains are self-limiting and often treated with physical modalities and exercise. Arthritis, on the other hand, is often treated with medication, requiring ongoing physician management, in addition to PTand exercise.
One interesting finding was how similar the two groups were with respect to case mix, as measured by the 67 ACG categories ( Figure A1 ; Table A4 ). Because of the operational definition of physician-referred, one might have expected that group to have substantially more persistent or serious medical conditions, or the self-referred group to be much less engaged in the health care system. This was not the case. Both referral groups were engaged with the health care system during their PT episode of care. During that time, 45.6 percent of the self-referred and 49.4 percent of the physicianreferred groups had at least one claim for a physician visit whose specialty type would have qualified them to be in the physician-referred group. However, the allowable amounts for related non-PT claims during the episode were higher in the physician group, indicating concurrent care for the same type of Physician-Referred and Self-Referred Episodes of Outpatient Physical Therapyproblem. In the 60 days after the PT episode, no differences were found between referral groups, despite the high power to find such.
Our findings suggest that the role of the physician gatekeeper in regard to PT may be unnecessary in many cases. Health care use did not increase in the self-referred group, nor was continuity of care hindered. The self-referred patients were still in contact with physicians during and after PT. Concerns about patient safety, missed diagnoses, and continuity of care for individuals who self-refer may be overstated.
This study extends previous research comparing physician-referred and self-referred PT episodes of care by examining both PT and non-PT related health care use before, during, and after the PT episode of care. We found that total allowable amounts for related health care claims before the PT episode were somewhat higher in the physician-referred group, with a difference of about $44 more for men and $18 for women. During the PT episode the total allowable amounts were also higher in the physicianreferred group with a difference of approximately $70 more for females and $93 more for males. There was no difference found in the two groups in the 60 days afterward.
While our findings indicate that a self-referred PT episode of care is less costly and shorter in duration than a physician-referred episode of care, we do not know whether this is indicative of greater efficiency for the selfreferred episode, greater illness severity, delayed access for the physicianreferred episode, or some combination of these factors. Although we controlled for diagnoses, comorbidities, and other patient characteristics, we were limited to the information available in claims data. We did not have any direct measures of functional status, nor were we able to assess whether quality and/or outcomes differed among the groups. We also could not definitively know whether the patient self-referred. Rather, we relied on a "new-user design" to assign referral status. Thus, it is still possible that patients who self-refer do so because they have less serious PT problems. Considering the limitations of our analyses, interpretations of differences in costs and visits should be made with caution. We believe our most relevant findings are that health care use was not greater for self-referred patients and that self-referred patients remain engaged with the health care system during the PT episode of care.
In summary, our findings do not support the assertion that self-referral leads to overuse of care or discontinuity in care, based on a very large population of individuals in a common private health insurance plan with no requirement for PT referral or prohibition on patient self-referral. We consistently 
NOTES
1. There is no health plan requirement for physician referral or prohibition with self-referral for all covered members. The medical and payment guidelines for the beneficiaries are applied equally across both outpatient and hospital settings. Both states have full direct access, meaning that both evaluation and treatment are permitted by physical therapists without a referral from a physician.
2. Physical therapists were identified in the Data Repository by a specialty code of 65 and provider type of 34. 3. Aggregated Diagnostic Group is a grouping of diagnosis codes that are similar in terms of severity and likelihood of persistence of the health care condition over time.
SUPPORTING INFORMATION
Additional supporting information may be found in the online version of this article:
Appendix SA1: Author Matrix. Table A1 : Diagnostic Category CCS Codes and Definitions. Table A2 : Physician Specialties Used to Classify Physician-Referred Episodes. Table A3 : All Possible ACG Categories in The Johns Hopkins ACG System (Version 8.2). Table A4 : Largest Differences Observed in ACG Categories between the Two Referral Groups. Please note: Wiley-Blackwell is not responsible for the content or functionality of any supporting materials supplied by the authors. Any queries (other than missing material) should be directed to the corresponding author for the article.
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